To carry out an audit of the quantity and content of research teaching on UK preregistration speech and language therapy (SLT) degree programmes.
evidence to inform decision-making and carry out research to improve outcomes and patient experience. [1] [2] [3] Understanding of the research process is required to assess, diagnose and treat clients and deliver evidence-based practice (EBP). 4 The benefits of research to practice are well documented, including improved healthcare administration processes, 5 staff retention, job satisfaction and patient outcomes. 6, 7 Therefore, ensuring the understanding and engagement of the current and future healthcare workforce in research and EBP is a key priority for governments, professional bodies and bodies responsible for the education and training of healthcare professionals. 8, 9 It has been argued that this is particularly important for allied health professionals in light of the pressing need for a greater evidence base for interventions. 10, 11 In line with this, the importance of critically evaluating research, applying research to practice and using research skills to evaluate practice is reflected in professional standards for all health professions internationally. For example, in the United Kingdom, standards for preregistration nursing education include the ability to use 'up-to-date knowledge and evidence to assess, plan, deliver and evaluate care'. 12(p.17) Similarly, standards of proficiency for speech and language therapists (SLTs) in, for example, Australia, the Republic of Ireland and the United Kingdom, include awareness of research methodologies, evaluation of research evidence, recognition of the value of research, engaging in EBP, audit, gathering qualitative and quantitative data for evaluation and using research skills. [13] [14] [15] Preregistration SLT programmes in the United Kingdom must meet the Health and Care Professions Council's (HCPC) Standards for Education and Training 16 in order for graduates to meet the HCPC Standards of Proficiency 13 and register as a practising SLT. These standards include specific reference to research and EBP.
All healthcare professionals must be able to 'consume research' , that is be able to find, evaluate and apply research findings to practice. However, not all healthcare professionals will be actively involved in research during their careers, and those that are will be involved at different levels, for example, collaboration with others or leading research projects. A recent framework of research involvement describes four different levels: EBP or research awareness (Level 1), collaboration in research (Level 2), leading research (Level 3) and leadership in research (Level 4). 17 An alternative model, developed in collaboration with clinical managers, academics and research and development administrators, describes a trajectory from using research in practice (research consciousness) to involvement in a research team or project (research participative) and finally to leading research through a postgraduate research degree or project (research active). 18 Significantly, the proportion of healthcare professionals in each category decreased with increasing research engagement.
It has been found that health professionals lack skills, confidence and experience in research skills, including pharmacists, 19 other allied health professionals 20 and nurses. 21 Skills, confidence and experience are key to building research capacity and have been shown to be a barrier in its development. 22 In a study carried out in Australia, 137 practising speech and language pathologists (SLPs) rated their interest, experience and confidence on a range of research-related tasks via a webbased questionnaire. 23 SLPs reported lower levels of confidence and experience than interest on all tasks related to planning and carrying out research, with the exception of finding literature. Similarly, when asked how often each activity had been undertaken in the past 5 years, the most common activity reported was finding and critically appraising literature. Highest postregistration qualification obtained was a significant predictor of research engagement. 23 A qualitative analysis showed that 'overcoming the fear' of research differentiated between research-active SLPs and those who had not conducted research. 24 Factors such as hands-on research training and mentorship, available support and past experiences were cited as important in becoming research active. Positive past experiences, including preregistration training and involvement in research projects, emerged as important in enabling SLPs to overcome the fear of doing research.
The links between initial training and later attitudes to and knowledge of EBP has been investigated for a range of allied health professions. Brown et al. 25 found that knowledge and confidence in EBP increased over the course of degree programmes in nursing and that more knowledge of and positive attitudes to research predicted use and perceived later use of EBP. Another study carried out in the United States reported that SLPs' attitudes to EBP and research, and use of evidence-based resources, were associated with exposure to EBP and research in preregistration training and/or the 1st year of practice. 26 A similar finding has been reported for physiotherapists 27 and occupational therapists. 28, 29 A study in Sweden found that 50% of graduating nursing students intended to use research on at least half their shifts and that intention to use research predicted subsequent research use behaviour 1 year into clinical practice. 30 In the Netherlands, a study carried out with 1st, 2nd and 3rd year preregistration SLT students found that EBP knowledge and skills were significantly higher in 3rd year students in comparison with earlier years. 31 
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Methods

Aim
The current study aimed to audit the quantity and content of research teaching provided to preregistration SLT students by accredited courses in the United Kingdom.
Participants
All programme directors from each of the 18 higher education institutions (HEIs) that provide an accredited preregistration SLT degree in the United Kingdom were contacted directly through email using a contact list provided by the RCSLT and were asked to invite the staff member responsible for research and EBP teaching for their programme to complete the audit. Each respondent had a period of 6 weeks to respond, and one reminder was sent during this period.
Eleven lecturers from accredited preregistration SLT degrees responded, representing 14 programmes (10 undergraduate and four postgraduate). This represents 73% of all undergraduate courses and 44% of all postgraduate courses in the United Kingdom. Typically, at the time of data collection, postgraduate courses were 2 years in duration and undergraduate courses 4 years.
Questionnaire
An anonymized online questionnaire, hosted by SurveyMonkey (SurveyMonkey Inc., San Mateo, California, USA), was developed and included 17 questions (refer to Appendix I for questionnaire). Questions were a combination of multiple-choice and open-ended questions and focused on Quantity of research training in terms of hours, modules and credits. Discipline of teaching staff delivering the research training. Content of research training, ranging from finding literature to all elements of conducting research. Strategies/practices used to support students in their understanding of research and EBP.
Information about final-year research projects. Perceived confidence of graduates in research awareness, active research and leading research from the perspectives of the lecturers responsible for research and EBP teaching.
HEIs that provided an undergraduate and postgraduate programme completed all questions for each programme separately. There were four additional questions for postgraduate programmes that offer an option for conversion from a postgraduate diploma to a master's degree.
Data analysis
Results from the questionnaire were analysed descriptively through means, SDs and ranges, using SPSS (IBM Corp., Armonk, New York, USA). 33 Data were analysed separately for undergraduate and postgraduate courses. Correlations were carried out using Spearman rank-order correlation coefficient. For correlational analysis, undergraduate and postgraduate courses were amalgamated due to the small overall number of postgraduate courses. 33 
Results
Quantity of teaching
Hours of research teaching were reported in ranges (0-5, 6-10, 11-15, 16-20, 21-30, over 30 h). The most common total number of hours of research teaching was over 30 h (50%), but there was wide variability across both undergraduate and postgraduate courses ( Table 1) .
The mean number of modules dedicated to research teaching was 2.1 for undergraduate courses (SD ¼ 0.87, range: 0-3) and 3.0 for postgraduate courses (SD ¼ 4, range: 1-9). Three postgraduate courses had one module dedicated to research teaching and one reported nine modules. There was no correlation between the number of hours and number of modules [r (13) 
The number of credits allocated to research also varied. Although the mean number of credits for undergraduate courses was 43.3 (SD ¼ 23.6) and 68.8 All undergraduate courses included research teaching in at least 2 years of study, with the exception of one course that included research in the 1st year only. Eight out of 10 included research teaching in the 1st year. All postgraduate courses included research teaching in the 2nd year, with one course additionally providing research teaching in the 1st year.
Ten lecturers reported that they offered 'about (the) right' amount of research training, with two stating they offered 'too little' , and another two reporting their programme included 'too much'. No clear pattern emerged between number of hours of teaching delivered and lecturers' perceptions of adequacy of quantity. For example, lecturers of courses offering the least amount of research teaching (0-5 h) reported that their amount of training was either 'about right' or 'too much'. Two respondents perceived that they offered 'too little' research teaching, with both of these courses providing over 21 h. There were no significant correlations between lecturers' perceptions of adequacy of amount and hours of teaching [r (15) 
All courses, with the exception of one undergraduate course, also embedded teaching of research and EBP in other elements of the curriculum.
Teaching staff
In-house staff delivered the research teaching for nine out of 10 undergraduate and three out of four postgraduate courses. For all courses, except one, the teaching was delivered by SLT lecturers, with some courses including lecturers from other disciplines, including psychology (two courses), and linguistics (one course). Statisticians covered the teaching of all research methods for one undergraduate course.
Content of teaching
Content of research teaching varied considerably across institutions (Fig. 1) . For undergraduate courses, 'finding literature' and using 'statistical software' were the only topics that were covered by all HEIs. The other most frequently taught topics were 'critical appraisal' (93%), 'data input' (80%) and 'data analysis' (80%). Seventy percent of courses also taught the application of 'research into practice' , 'quantitative' and 'qualitative' methods, 'ethics' and 'disseminating research'. Only two (20%) institutions included teaching about 'service evaluation/audit'.
For postgraduate courses,'critical appraisal of research' was taught by all four HEIs. All other topics were taught by either two or one of the courses (with the exception of 
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Five respondents outlined the strategies they used to support students in their understanding of research and EBP. These included providing a variety of learning opportunities (such as taught sessions, using journal articles and coursework), embedding EBP in teaching, clinical work and assessments throughout the course, 'hands on' practice (such as critical appraisal, data analysis and conducting a research project), using 'real-life' examples and providing support from peers and staff. Four of the respondents gave examples of drawing upon clinical work in their teaching, for example using case reports, session plans and clinical cases.
All institutions required the completion of a final-year project ( Table 2 ). The nature of this project varied. For undergraduate programmes, eight out of 10 HEIs included an empirical research project, one a systematic review, and one a research proposal. Three out of four postgraduate programmes included an empirical research project, and one a systematic review. One of the four postgraduate programmes offered a postgraduate diploma, and therefore, did not require any research project for registration. This institution reported that 15-20% of students convert to a master's degree, and in doing so, were required to complete an empirical research project.
Perceived confidence of graduates
When asked to indicate how confident their students would be on graduating in terms of research awareness, active research and leading research, lecturers rated confidence more highly for undergraduate programmes. However, responses varied considerably for research awareness: with nine rating their graduates as 'confident' or 'very confident' , and five as 'not at all confident'. Respondents from all postgraduate programmes and 80% of undergraduate programmes rated their graduates as 'not at all' or 'a little'confident in research activity. As expected, confidence was rated lower for leading research for both undergraduate and postgraduate programmes (Fig. 2) .
There was a strong significant positive correlation between the number of hours of research teaching and perceived confidence in research awareness [r(15) ¼ 0.81, P < 0.001]. Lecturers from all of the courses offering over 30 h of teaching rated their graduates as 'confident' or 'very confident' in research awareness. In contrast, lecturers from all remaining courses (which offered less than 15 h) rated their graduates as 'not at all (or) a little confident' in research awareness. There was no significant correlation between the number of hours of research teaching and perceived confidence in research activity [r(15) ¼ 0. 41 
Discussion
The current study aimed to audit the quantity and content of research teaching provided to preregistration SLTs by accredited courses in the United Kingdom. Overall, more research teaching was provided by undergraduate courses, with six out of 10 providing over 30 h. However, there was great variability in number of hours, modules and credits for research teaching in both undergraduate and postgraduate courses with no clear association between quantity of teaching and how adequate lecturers perceived this to be. There was also a strong correlation between number of hours of research teaching and perceived confidence of graduates in research awareness. Significantly, despite a positive association between the number of credits and modules dedicated to research teaching, there was no association between the number of credits and hours of teaching. Across the seven courses providing over 30 h of teaching, the number of credits ranged from 15 to 90. A similar finding was reported in a review of preregistration nursing and Allied Health Professions (AHP) degrees in the North of England which found universities' credit systems were not directly comparable in terms of allocation of hours. Of the 20 modules investigated, 14 allocated one credit per 10 h of study (teaching sessions and independent study), reflecting national guidelines, but there were six exceptions to this, including two 10-credit modules, one with 100 and one with 200 study hours. Length of assessment was also not related to number of credits. 34 Variability in number of credits, in relation to number of hours, is therefore probably less surprising, considering that, even though most, if not all, degree programmes will have an academic credit system, the number of credits and how they relate to hours of study, modules and level of study differ widely across and within countries, varying between subjects, courses and universities. For example, a typical European undergraduate degree consists of between 180 and 240 credits whereas, in the USA, an undergraduate degree will usually be 120 credits. The variability seen in our study may reflect independence in curricula design and assessment across institutions in the United Kingdom. This is also seen in other countries, where, despite the existence of national guidelines on preregistration curricula, variability and individual differences are evident. In Sweden, for example, where national guidance underpins curricula in nursing education, local curricula and profiling continue to be encouraged. 35 Although there will always be differences across universities, it is important for institutions teaching research and EBP to healthcare practitioners to adhere to some degree to national guidelines on an appropriate number of credits, hours and modules given to the teaching of critical areas of the curriculum. This will help ensure comparability across courses and assist in measuring and maintaining standards of proficiency of graduates. The number of hours, credits and modules devoted to research teaching gives us a measure of quantity of teaching. All except one course, however, reported that teaching about research and EBP was included in other elements of the curriculum. For this reason, it has been acknowledged that it is difficult to identify elements of EBP and research across a health profession degree due to the cross-cutting nature of the skills involved. 36 There was a high degree of variability in the content of research teaching provided to SLTs. The most common topics were finding literature, critical appraisal and using statistical software. Similarly, Badger et al. 34 reported a strong focus on literature review and critical appraisal in their review of preregistration nursing and AHP degrees. In contrast to our findings, this review also found a strong focus on ethical issues in research. It is curious that despite the ever constant and growing presence of ethical processes in research, that ethics was not covered across all the courses and was particularly low in the postgraduate courses. This does appear to be an area in which what occurs in practice is not adequately reflected in teaching. Another surprising omission was the areas of audit and service evaluation. Considering how frequently audit and service evaluation are incorporated in routine clinical work (S. Bangera, E. Pagnamenta, J. Wallinger, V.L. Joffe, in preparation), and that the HCPC standards of proficiency explicitly includes carrying out audit, 15 it was remarkable that these areas were only taught directly by two programmes. It is possible that the expectation was that this type of training would be provided to students in their clinical placements. Supporting this view is one qualitative comment received which stated that 'Service evaluation/audit may be included if students do a dissertation project based on this (e.g. with local SLT teams)'. Models to enhance research capacity across health care and higher education settings have provided final-year students with opportunities to engage in service audit, service evaluation and literature reviews through dissertations and placements 18 and not through direct teaching. It is interesting to note that respondents reported a variety of ways to deliver EBP and research training within the context of a SLT programme, with a more explicit emphasis on the clinical aspects, for example drawing upon session plans, case studies and real-life clinical data, as well as embedding EBP within the wider clinical curriculum. Similar approaches have been reported in the literature such as problem-based and case-based teaching. 37, 38 A review of preregistration EBP teaching in
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Studies have found that exposure to EBP and research in initial training is associated with later attitudes of practicing clinicians 26 and is a predictor of subsequent research involvement. 41 Significantly, a survey of SLTs carried out in Australia found that greater participation in EBP was associated with less clinical experience, 42 suggesting the importance of preregistration training. However, health professionals such as dieticians have reported that their preregistration training did not prepare them for carrying out research in their later careers. 43 In another study which supports this result, Finch et al. 24 found that research training was not retained after graduation.
Final year empirical projects were part of the curriculum for 11 out of 14 institutions. Involvement in empirical research projects is important in developing skills and attitudes to research. 44 Whelan 45 found that student dieticians reported that participation in empirical dissertation projects contributed to their research skill development. Participation also positively influenced students' attitudes towards involvement in future research and audit. Encouragingly, participation in collaborative projects with a clinician resulted in greater involvement in the research process and greater development of research skills. Moreover, a study carried out with psychology students found that knowledge and confidence in research methods was greater for students taught with 'real' research data collected by the students and active learning activities compared with students taught with existing data. 46 The UK Quality Assurance Agency for higher education states that successful undergraduate students will typically have shown that they have the skills necessary to carry out a research project. 47 However, there are concerns that fewer final year students will be able to undertake clinical research projects in the future due to ethical constraints 34 and the reduction in the overall years of training of SLT courses in the United Kingdom.
Recent initiatives are addressing the inequity in research teaching to preregistration SLTs. The Council for AHP Research in the United Kingdom has recently published a position statement on developing research skills within AHP preregistration education. This calls for AHP preregistration programmes to prepare graduates to be able to use research in practice, take up early research opportunities and strengthen research skills and confidence. 48 Furthermore new guidance for preregistration curricula is to be published which will give more guidance on research teaching content. 32 Not all HEIs that provide preregistration training for SLTs responded to our survey, and no definitions were provided of 'research teaching' , 'research awareness' , 'research activity' and 'leading research' , which may have resulted in variability in how these questions were perceived and answered. Confidence ratings were ratings of perceived confidence by staff, rather than a measure taken directly from graduates. It is important that future research explores the perceived levels of confidence of students themselves, both during their time as a student and as graduates working as healthcare practitioners. A more detailed investigation of how research teaching methods and content are associated with later attitudes to research and research capabilities would provide important empirical evidence to inform future curriculum development.
Conclusion
The current study has found that the quantity and content of preregistration research teaching to SLTs varies considerably across institutions in the United Kingdom. Number of hours of research teaching appears important and was strongly correlated with perceived confidence of graduates in research awareness. Activities, like audit and service evaluation, which are routine in clinical practice, were not included, as expected, across all the preregistration teaching, and this may result in graduates not being prepared adequately for the work place. Although not all clinicians will be actively involved in research, an awareness of research and EBP is a requirement, yet the perceived confidence of graduates of some programmes, even for research awareness, was relatively low. The impact of these findings on the attitudes, knowledge, motivation and practice of qualified SLTs in relation to both using evidence in practice and conducting research needs further investigation. EBP and research awareness are essential to healthcare practitioners, and it is in the preregistration years when these can be best taught.
